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Hiroshi Okada* : Karyomorphological observations of 
Apostasia nuda and Neuwiedia veratrifolia 
(Apostasioideae, Orchidaceae) 

pi] FB f'f *: Apostasia nuda t Neuwiedia veratrifolia 
(9 yfAN ? -y-r ? vMty) 


The genera Apostasia and Neuwiedia possess peculiar and primitive characters 
among Orchidaceae, i. e., perianths are all petaloids which have not yet differ¬ 
entiated into petals and sepals, two or three stamens separate at the base, 
placentation is axial, pollen grains are monads, etc. On the basis of the 
above characters, both genera are considered to belong to the same group and 
are situated at the most primitive position of Orchidaceae. For examples, 
Melchior (1964) divided Orchidaceae into two subfamilies, Cypripedioideae and 
Orchidioideae, and further subdivided the former into two tribes, Apostasieae 
and Cypripedieae. Cronquist (1981) treated that Orchidaceae consist of three 
subfamilies, namely, Apostasioideae, Cypripedioideae and Orchidioideae. Thus, 
Apostasioideae is a very important group for clarification of the phylogeny of 
the Orchidaceae. 

Although much information for the groups of Orchidioideae has been pub¬ 
lished, these important, key-point plants have not been attempted to observe 
cytological features except for Neuwiedia singapureana (Larsen 1968). The 
reason why karyological studies were rare is probably that both genera, Apo¬ 
stasia and Neuwiedia, are rarely distributed at tropical areas and are difficult 
to cultivate or transplant in gardens. Fortunately, I have had opportunities to 
approach to these interesting materials at the Sumatra Island during the project 
of Sumatra Nature Study (SNS). This report describes the karyomorphological 
characteristics of both Apostasia nuda and Neuwiedia veratrifolia, and discusses 
their karyological relationships to Cypripedioideae. 

Materials and methods Fresh materials were collected from Bt. (hill) 
Pinang Pinang, ca. 600 meters altitude from sea level, Ulu Gadut area, about 
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20 km east from Padang city. West Sumatra, Indonesia (cf. Hotta 1986). This 
area is covered with dense canopies of hill forest of height about 40-50 meters. 
Both species usually grow at the dark forest floor of hill ridges (Kohyama & 
Hotta 1986). At flower season both species are very conspicuous by bright 
yellow flowers. It seems that both species extremely restrict the flower season. 
Once, I observed almost all individuals synchronously bloomed, but at the other 
time, there was no flower over all. 

Chromosome observations of somatic cell division at root tips of N. veratri- 
folia were carried out by the same methods as the previous report (Okada 
1986) at SNS laboratory of Ulu Gadut campus, Andalas University, Padang, 
West Sumatra. 

Root tips of A. nuda were very hard to squash by conventional techniques, 
so following methods were employed. Root tips were pretreated by ca. 0.2% 
colchicine aqueous solution at ca. 25°C for 4hrs (it was impossible to keep 
temperature at lower than 20°C in field). They were fixed by a mixture of 
EtOH : chloroform : acetic acid=2 : 1 : 1, modified Calnoy’s fluid, for more than 
one night, then moved into 70% EtOH and stored. Materials were moved into 
water through EtOH series. Cell walls were digested by the enzyme treatment 
(mixture of 2% cellulase (Onozuka RS, Yakult Honsha Co., Ltd.), 0.2% pecto- 
lyase (Y-23, Seishin Pharm.) and 0.6 mol mannitol, pH 5.5) at 37°C for 20 min. 
Macerated root tips were rinsed by water for 10 min, and moved into 45% 
acetic acid for several min. Meristematic tissues were picked up and stained 
by 2% aceto-orcein for 40 min. Materials were then squashed. 

Voucher specimens are deposited in Kyoto University (KYO). 

Results Apostasia nuda R. Br. ex Wall.: Somatic chromosome number of 
this species was counted to be 2n=48 as shown in Figs. 2, 3 and 6. The report 
of 2n=ca. 60 by Okada (1986) was a miscount due to the difficulty to prepare 
good preparations for hard cell walls. The morphology of interphase nuclei 
was that chromatin was stained weakly and granularly (Fig. 1). A few dark 
stained, round shaped and small pycnotic bodies were observed around nucleolus. 
At prophase, heterochromatic segments were distinguishable from euchromatic 
ones (Fig. 2). Heterochromatic segments were very few and distributed at 
proximal parts of arms. Chromosome sizes at metaphase were very small, about 
1 ftm, as shown in Figs. 3 and 6. These karyomorphological characteristics 
correspond to the prochromosome type nucleus (Tanaka 1971). 
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Fig. 1-5. Photomicrographs of somatic chromosomes. 1-3: Apostasia nuda, 2n=48. 4-5: Neuwiedia 
veratrifolia, 2n = 96. 1, 4: interphase. 2, 5: prophase. 3: metaphase. Bar, 5 fim. 


Neuwiedia veratrifolia Bl.: Somatic chromosome number of this species 
was counted to be 2n=96 (Figs. 5, 7). Interphase nuclei possessed distinctive, 
large and round shaped heteropycnotic bodies (Fig. 4). The other parts were 
stained by granulous condition. At prophase, heterochromatic segments were 
distinguishable from euchromatic ones (Figs. 5, 7). The former was distributed 
at proximal regions of arms and contacted the latter by clear cut connection. 
Chromosome size at late prophase ranged from ca. 3 ^m to 2 ^m. In this study 
metaphase chromosomes were not observed, but it may be said from the cases 
of Polycarpicae (Okada 1975) that chromosome sizes at metaphase become less 
than 2 ^m. The karyomorphology of this species was categorized as . pro¬ 
chromosome type (Tanaka 1971) as same as the former species. 

















October 1988 


Fig. 6-7. Metaphase chromosomes of Apostasia nuda, 2n = 48, (6) and prophase chromosomes 
of Neuvaiedia veratrifolia , 2n = 96, (7). Bar, 5 ftm. These sketches, 6 and 7, correspond 
to Figs. 3 and 5, respectively. 


Discussion It is clear that karyomorphological characteristics of Apostiasa 
nuda and Neuwiedia veratrifolia are quite distinct from the group of Cypri- 
pedioideae (Tab. 1). Both species exhibit a typical nucleus of prochromosome 
type (Tanaka 1971). Karasawa (1979, 1980) and Karasawa & Aoyama (1986) 
reported karyomorphology of many species belonging to the genera, Cypripedium, 
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Tab. 1. Chromosome characteristics of both subfamilies, 
Apostasioideae and Cypripedioideae of Orchidaceae 
(after Cronquist 1981). Symbols of “C”, “D” and 
“P” indicate chromocenter, diffuse and prochromosome 
type, respectively. 


genus 

basic number 

karyomorphology 

chro. size 

Apostasioideae 

Apostasia 

12 

P 

ca. 1 gm 

Neuwiedia 

12 

P 

<2 

Cypripedioideae 

Cypripedium 

10 

D(C) 

26-16 

Paphiopedilum 

13 

C 

18- 8 

Phragmipedium 

9 

C 

7- 5 


Paphiopedilum and Phragmipedium of Cypripedioideae. According to their 
detailed observations, two of three genera, Paphiopedilum and Phragmipedium, 
are commonly categorized into complex chromocenter type, while Cypripedium 
dark diffuse type. C. debile (subgenus Retiervia) exceptionally exhibits complex 
chromocenter type. Karasawa & Aoyama (1986) considered the latter species 
belongs to a different group from the others. Chromosome size may express clearly 
the differences between both subfamilies (Tab. 1). Both species have very small 
chromosomes of less than 2 gm, while species belonging to Cypripedioideae 
possess very large chromosomes, that is 26 to 5 gm. 

Basic chromosome number of both genera are considered to be x=12 judged 
from the somatic chromosome numbers. 2n=48 of A. nuda is a tetraploid level 
of x=12, while 2n=96 of N. veratrifolia an octaploid level of x=12. Larsen 
(1968) reported 2n=ca. 144 for N. singapureana, which is probably dodecaploid 
of x=12. This basic chromosome number, x=12, is different from those of 
Cypripedioideae, such as x=9 in Phragmipedium, 10 in Cypripedium and 13 in 
Paphiopedilum (Karasawa 1979, 1980, Karasawa & Aoyama 1986). 

Two extreme differences between both subfamilies appear on the change of 
chromosome numbers. One is that Apostasioideae have common basic number 
within subfamily, while every genera of Cypripedioideae possess peculiar basic 
number. Another is that chromosome numbers have changed to higher euploidy 
in Apostasioideae vs. the aneuploid changes arisen from centric fission have 
performed in Paphiopedilum and Phragmipedium at lower ploidy level. 
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On the basis of both features, karyomorphology and chromosome number, 
any close karyological relationship between Apostasioideae and Cypripedioideae 
can not be detected. 

The author expresses his sincere thanks for Dr. M. Hotta, Prof, of Kago¬ 
shima Univ., for his kind suggestions. This study was conducted as a part of 
Sumatra Nature Study (SNS) project. Dr. S. Kawamura, Prof, of Kyoto Univ., 
leader of the project of SNS, and Dr. Amsir Bakar, Faculty of Science, Andalas 
Univ., Indonesia side leader of SNS, encouraged and supported my study at 
Padang, Indonesia. Dr. H. Fukuda, Osaka Univ., kindly advised the techniques 
of enzyme treatment. The financial supports were given as Grant-in-Aid for 
Scientific Research (Oversea Scientific Survey) by the Ministry of Education, 
Science and Culture of Japan (no. 59041037, 62041048). 
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* * * * 

7 -7 1 7 b Apostasia nuda £ Neuwiedia veratrifolia coJ&.MW&fl&WL 

^L-ri'S, 7yfto4>r^otK^WI^# 

'<&■£>, Y?'.y-?9yMf4KXhbh, ? ^fix\^ 0 9 

V'i £ t£¥<D?zl£>K, '5"£X"b'ffi'K&A M<£> lM Neuwiedia sing apureana X 2n 
= ca. 144 $ tit l'£{c4“^ r fol' (Larsen 1968) 0 -r h y g^W^S (SNS) 

=fHr#;&nLtffi*-7 h 0, 111^ 

ISirfS4ii*e*^-e»iWJgo^H^»#at:l5«L, 7^ ) v 

MU 4 %4t® L'Clu^fe#iUo^0Ii^^Lfco £tUtT y-t y V y ffi^vfrffcli, 

(Karasawa 1979, 1980, Karasawa & Aoyama 1986) © 

2/dnUTO^^t' 

fo'&iA, T WJ y yiE?4©:lb^fe'f$it7' y't!) V y IgA 26-16 jum, Paphiopedilum 
HT? 18-8 /im, Phragmipedium Jj|-e 7-5 ^m ^ 

fe#4£Af£Cit MS £ % 4£® LA x = 12 t^X-btib o Apostasia nuda © 2n = 48 
it4r©4fn# : , Neuwiedia veratrifolia © 2n = 96 it4:© 8 fnffc, 4 7c, N. singa- 
pureana © 2n = ca. 144 (Larsen 1968) it4:©12fn#A'#;c bH&o L © <£ 5 i^ii5$C 
©fgfM4©JLb;h.£©iiAl£P^?f V'o 7';^ y y yM?4©Miti'-fix% 2-4 fg#:© u 

^fa'5 (Karasawa 1979, 
1980, Karasawa & Aoyama 1986) OKit 'A biAzJ^^l'MitOfJ'plP^tg-r) A 
i>a 0 f^^7yWf>W x=l2 itry^y y * Mfto 3Sfefe#g*& x=9 
{Phragmipedium Jjg, Karasawa 1980), 10 {Cypripedium J§, Karasawa & Aoyama 
1986), 13 {Paphiopedilum Jpg, Karasawa 1979) ©l'-f>i4 %JgL7t£ 0 Ll-hOfltit, 

t7'>v7y®|4i7';^yy^|4i 
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L7c rH^©ffi4:j r0;fc©SM£j ©yy — x*e&s 0 v v^°4 v i y 
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